Stabilization of proteins against methylene chloride/water interface-induced denaturation and aggregation.
The purpose of this study was to stabilize proteins during the commonly used microencapsulation process of methylene chloride/water emulsification. The model proteins used in this study included bovine serum albumin (BSA), S-carboxymethylated BSA (CM-BSA), reduced-S-carboxymethylated BSA (RCM-BSA), ovalbumin, and lysozyme. Emulsification of a 0.5-mg/ml protein solution in methylene chloride brought about changes in the composition of water-soluble species and interfacial coagulation. As a result, 37.8, 71.8 and 98.7% of ovalbumin, lysozyme and BSA were recovered from the aqueous phase after emulsification, respectively. Experiments with BSA, CM-BSA, and RCM-BSA demonstrated that a free thiol group and/or disulfide bond participated in interfacially induced dimerization and polymerization of proteins. Interfacial reactions that led to the aggregation of ovalbumin and lysozyme were inhibited by adding hydroxypropyl-beta-cyclodextrin or BSA into their aqueous solutions. Moreover, such beneficial effect of the excipients was observed to be concentration dependent. Under our experimental conditions, the recovery of ovalbumin and lysozyme was improved up to 97.7 and 95.6%, respectively. This study substantiated that an adequate formulation could overcome denaturing effects of the methylene chloride/water interface upon a protein of interest to be encapsulated into microspheres.